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[it** i ] 

Btriait^f^J H £ , mtf k ( k = n - m) ©«5#$t?!) H 1 2: mff m^ij ©fflWMr^J H 2 
[It** 2 ] 

»JWU^hP= lp (1) , p (2) , • • p (PL) | (p (1) ~p (PL) 

mmrnmv xhpcommv (j) rtc, jum^p (j) t^^ftw*-&f^ P ( 

ft** 1 IBftotfcSfi^JSuS^&o 

[ft** 3 ] 

5feH^)^*p (l) i:UoVtllp (2) ^£>^*p (PL) i-e££j&-f £I»* 

* 2 E«0«3SEff 2?fl^JS*ffio 
[It** 4 ] 

SJt&y* hPtf>3S3Rp (j) Mt^Iip (1) *f>Ifp (j-1) 

it ** 3 iB«ottacfT n^.m^m 0 

[If ** 5 ] 

®JWV^ h POS*p (j) l^Ilp (j-l) <£ 0*£v>*»rc*>S fcv» 

So 

[ft** 6 ] 

g&^wj H2ti xminn sr&jKf * it** i ;&» <b it** 5 co 9 o v>-t*l*» i * k 

[ft** 7 ] 

IS^tr^JH 2 fc LT, f^r^JH 2 V»i**L© 2 o Off jH A/ ffiif 1=r "t? & o T 

[If** 8 ] 

Iffl'^>P= IP (1) , P (2) , • • •, p (PL) I (p (1) ~p (PL) 

mrnrnm v^fp <^sf P ( j ) rti:, P ( j ) & * P ( 

j ) ffl<0fflWHf?!lH 2 ©frfc&Jfc-r* 
ft ** 7 lfi«co^4fr 8l£ij£2f8co 
[If** 9 ] 

^mommp (D cuovtiip (2) ^^m*p (pd s-e^Mi-^it* 

* 8 mmot^mgif&ij-mo 
iw** 1 0 ] 

la'UhPOSfp (j) fc, 5fefft5 5f p (1) J&»&5?*p (j-D t-e<D& 

** 9 IBttcO^^T^J^^^feo 
[If** 1 1 ] 

sfflnbposip (j) l^itp (j-i) £i)±%\ f *m&"?&2>£^ 
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[ft *a 1 2 ] 

U * h P = ip (1) , p (2) , • • • , p (PL) I (p (1) ~p (PL) 

tis^ct) ^fflv^T, n ( j ) ^mmmmv * ^ p^iip (i) ^e>^*p (j) s 

^<7^fiO^-ltt:'^^ t^iLIoN (0) £ 0 tfemLfctat&l-, N (j-1) + 

l^r^N (j) T»&tUi\ K» i i3 XVffifefDfeF (j) ^|V^l^c^n-mlo 

c = P (j) • i + r + F (j) <D4kW*mfz-tmc fcMfc-r&ftmmm* ru a, 

c = n -m+ r co^#^if /i1"^J c izMJB-f Z^m^* I" 1 J tL, fflBV^-f tKD&ft 
[gf*Jl l 3 ] 

f (j) =-n (j-i) t-r^m^mi 2mm<vwmm&.j&Jj&o 
umm 1 4 ] 

F (j) =n-mtn If « 1 2 fem^ftSfr^JM^Sco 
[If 1 5 ] 

mmv^hp^ ip (i) , P (2) , • • •, p (pl) i (p (i) ~~p (pl) 
ttsvM:*) ^fflv^r, n (j) zmmmmv* v pommv (D ^<^«p (j) £ 

-eco«co^-ft-e^^ t^iLl^N (0) £ o-c^-s tgiL^i:, N (j-1) + 
1 s£ r ( j ) T-2fetLti\ i £J£v*T 1 ^ c ^ n-m+ rlo c = p ( j ) • i + 

n -m+ r ©^fr*?Sfct?iJ c l:Mlt>t-6^JSt 4: f~U Mfc&fttffiti £ * V> 

tf^ll^*^ r 0 J tt^^tCio Tt^T^J^If r ^. 

umm 1 6 1 

S«'^hP= Ip (1) , p (2) , • • •, p (PL) ( (p (1) ~p (PL) 
teSWCfft) mmV*hQ= {q (1) , q (2) , • • q (QL) I (q (1 

) ~q (ql) liiv^ct) t*m^x, n (j) zmmmmv xvp<vmmi> u) 

hmmv (j) * -co'fit^^-ft-e** fcjfcftL. N (o) £ o-c&£ M ( j ) 

zmmmmv xhQ<Dmm<i (D ^e.s^q (j) ^^offi^m-e*>* tjtuL, a 

OM (0) ^0T^^ i^L/c^K, N (j-1) + lsSr^N'(j) -C&tU2\ g 
Ifc i i3 it/FJf^OftF (j) ^v^l^c^n-mloc^p (j) • i + r+F (j 
) <D&1$$:m?z1rm c «tJ£1-&fi^iJS*£ TlJ tL M (j-1) + lsSr^M (j 
) -C&tUf, i £J1^T n -m+ 1 sS c ^ n -m+ r R-o c = q ( j ) • i + n -m 

+ r <DM$*mt^m c «ti£i-MT^M»£ r i j a, ttrsB^-r 

[|f ^Tl 1 7 ] 

F (j) =-N (j-1) ti-^ff^l 6|B«^^*^iJ^^o 
[f»*Ji 1 8 ] 

F (j) =n-mtn W*^ 1 6 iB*£>*feSfr?!J&j£2r 
[Iff 1 9 1 

5feH<^*p (1) K&£o*V*T^fltp (2) frbm^P (PL) ft^t^it 
SHU * b P £;e#>£ 

itM 1 2 , m&s 1 5 1 tzitm^m 1 6 mmo^^fm^u^o 
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[tittiCR 2 0 ] 

mmv * FP^itp ( j ) $fcfr**s*p ( i ) tf*e>s*p ( j - 1 ) 

Ml 9|BmcO«^iJ^«Vio 
[ff 2 1 ] 

^i'UhPOgf p (j) 1 ■oHfrOg&p (j-1) i^lv^tt^^fcv^ 
2 2 ] 

Br5e<*V*9 > - * t~ 4 fc^V»t\ ft^JM 1 , If3fc3( 1 2 N If 1 5 £ fcttWfjfcS 1 6 

l tzw^-m * > fs^K * tfr l t mriam^a cam l , 
mzw^kmm.$m^&^7 * - ? tm--<D^<7 * - ? Ki> t-^^x, mm^^n^. 

2 3 ] 

' i±, ttrie^^e^fflv^jswv^ i p fcra-oaaBu^ h p t^x 

tir&m. 2 2 fatto ^- 9 &m wtA, 
[if m 2 4 ] 

^9*-* t Lxvmmvx v p©fti©stp (1) cu^vt, mm? (2) & 

"b^^p (PL) tt^fSitCioT, JSW;* h PfcJetf^ 

mm^mwtm^zmmv (1) tn-oMip (d cuovt, (2 

) 3&*e>R*p (PL) tmm-^C^T, * h P*5£*, 

If 2 2 famco 7*' 9 y^fAo 
[If 2 5 ] 

#-^-^fi{i, il'J^fPOlfp (j) ftfft*5«p (1) P (j 

- 1 ) i-e©^t©Si^i:vn;i-e^^ fcv* 3 "Mi© 3 ^©dft/J^fc** J: 

«-^3S«t±. Sffl'^hProStp (j) «r. ^t«^*p (1) tf»£>R*p (j- 
1 ) f t"<7)^t ©If 1 2^ t:ft^ -i, h ff © ^ t> ©f /M ^ S i v 

if 2 4 iam^ 7^— * fSM vXrA, 

[if ^ 2 6 ] 

^^fii±, mmv* h *>(Dmmi> a) l^stp (j-D 
«-s-ife«M\ jsw 1 ;^ h p«p (j) ioitr^^*p (j-i) 
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WaRiJ 2 4 ia«o f- * fS^i y^f A 0 

2 7 ] 

If^JR 2 2 f B« «f-^ fzc^i v * 7 A 0 
[W*TJ 2 8 ] 

rn-^mm t± ^ fs^js& ^^lt/^^-^* ^^-r b^g ^sang l , 

1**31 2 2 §af£<7) 7*- ^ fg^ v J* 7 A o 
[»3fc® 2 9 ] 

^■i-fb^sji, 3f^wrt izs*y* *mm$&*ifcLxm-%gzmzmm u 
mmm^rmma, mMm^itmm^h^mLfz^^^-^^m^^^t^zx^x, mm 

m^m 2 2tm<vT-? mm ~> x 7 a 0 

[fjf ^Jjf 3 0 ] 

mtm^mwit, mm^mmfrb&mLtz^yj-fzm^&zti.zz^x, mm 

^t-^g^fflv^/-^^ ~9 t m—<v^7 * - ? itz £ t^^xWi^yM* £.J$.-f Z> 

rn-^m 2 2 ib* (7? f — 9 mm ~> * 7 a 0 

[If 3 1 ] 

^^k«e**fflv^/-?7> - ^ t <o^7 * - 9 \z % t^^x^mrn^^i-^ 
m&m 2 2frb m?mmmm.<D r- 9 mm > * 7 a 0 

3 2 ] 

«^gi±, - 9 (Dnw^.mztitzWs&itz, mm^7*-?zmmm$:jrLx 

^ - ^ t (Wj— 0/^7 ^ - ? (3 & io r v^T^itT5 : !J^^J^-t'l) 

2 2 tB«co 7*- * mm * 7 a 0 

3 3 ] 

FJf^^^°9 ^ - ? & ho>t, ff^JM 1 , |f ^ji 1 2 , If mM l 5 £ fcti|»*3S 1 6 

mm l fzw^-m * , fg^e& * ^ l xm^mm tzmm-t %> 

[If 3 4 ] 

J*S©^7> - * &C fcc*v>T, |f*a 1 , ff^I 1 2 , If ^ 1 5 £ fciiff ^ 1 6 

<d d ibo^-fixfr 1 m^zmmmk^fm^yjm^m^x^n^}^^ l, 

3 5 ] 

n >- tf jl— ^ (z. 
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mmmmm h & , mfr k ^ o^m^j h i t m^m^ij ©sbm 1 ^ h 2 1 -e#j&i- & m 

(m=n-k) , 
[ft&g 3 6 ] 

ffi* 7- j \z & n %> mff n n (o&s&m * ^ $ « ^ (om^fn^wu 

a y tf J2. — ^ £ 

JS«§y*hP = lp (1) , p (2) , • • •, p (PL) ( (p (1) ~p (PL) 
l±SV>H*) N ( j ) £ TttriSJSKB y * h P OS* P (1) a»ibS*p (j) * 

X<Dm.<D%t\X&2> tfeiLfioN (0) £ 0"e&& fcj&HLfcfc'frfc:, N (j-1) + 
l^r^N (j) "ObtHi^ iSZWrnfeVteF (j) ^KUcin-mlo 

c = p (j) • i + r+F (j) <njkflr*mt:-tW c KWiS^afT^JS** l~U fcU 
c = n -m+ r e0&#*»fc1-?lj c *?T?!IS** F 1 J fc L, «flBv>-f *iO^# 

fcfcStfcS&WTyilR** r 0 J fc-rsttHioTttaEfT^Off r Sr^"r**fcaS:3l 

[It3fc£ 3 7 ] 

'Jr^ «at^F* I* *5 Jt ^ mff n n (Ofe&tf M % 3 S & <7>%&Eft 

3 > tf jx — ^ , 

I»'UfP= lp (1) , p (2) , • • •, p (PL) I (p (1) ~p (PL) 
liEvn:f) *ffiv^, N (j) *UIHBJSJIB V * h P OS* p (D *&S*p (j) 4 
T?0-ifiO#W-C**fcSfe«|LB.oN (0) ^O^^hglLf;!^ N (j-1) + 
1 ^ r ( j ) -CfctUf, ^ifc i £J3V>T l^csSn-m + rlo c = p ( j ) • i + 
n-m+ rO*#4rSI/i"t-3?i|c tc^jS-r&ff2?!lS** l~U tU S&v> 

fir^us** r 0 j fci-* £ fc k j: o-ctfeacfr^jofi 1 r ^tst^Mi^^f^^* 

[ft ^ 3 8 ] 

'jf^ Kacsjfr-s- k & »t ^ mff n o^m^j * $ * ^ a o$^t^j£j& 

I»'J^1'P= !p (1) , p (2) , • • •, p (PL) I (p (1) ~p (PL) 
tt2V>t*) fc, I»'JXhQ= |q (1) , q (2) , • • • , q (QL) } (q (1 

) ~ q (ql) tt5>K*) tzm^x, n (j) zmmmmv * h p«p (i) 

<b^*p (j) £T04gO^*t"T?*& t^iU N (0) ^0t*^tSiU M (j) 

fctfrtajgwy * hQos*q (1) *&s*q (j) i^otto^t^**fc£iiuRo 

M (0) ^0t^^tMl^i:> N (j-1) + 1 sS r (j) -e&tU£\ aggfc 
i * J: t^Bf^O^F (j) JfflKl^c^n-mlOc-p (j) • i+r+F (j) 

o&ftimtz-tn c t^-jcsi-stf^js** r 1 j m ( j - 1 ) + 1 ^ r ( j ) 

-t?&tU£\ i *m^X n -m+ 1 ^ c ^ n -m+ r J.O c = q ( j ) • i + n -m + 

r ofc#*» fz-tn c jcMtB-r*^s** r 1 j «riBv»-r*io*#* tat/isa 
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[0 0 0 1 ] 

mmmn 

[ 0 0 0 2 ] 

lv^ a ^Ltf-^^ fcmir %>T-9 &m V * -r A tf>flU£ <D — M £ ^ 

trn y ?m-e$>&o 11 8 ^^i-T-'-^^v^xA-trti, ISSUES 1 2 £^LT 

^MffiiJ^fcMM^fcffl lfcitfMfflOfcSSI&flHHIl 3*flfx.Tv>* 0 fit, {5 
SO&^-SHbff l 1 # 4 tffKS&KMfc-ig-S 1 3 Zm^x^v-nSJEZfto ihHioT, 

* 1 0 frhr-? mm%* 1 nzmbtiz r- 9 9 - a s i&s l 4 ^ 4 3 k l 

[0 0 0 3] 

HI «9 iTIE#-f- £ Lt, Reed Solomon (V- Kvn^E>) Turbo (*-*K) 

^^n?>tL-cv^ 0 tfc, aasris# (-> i:MSg*iii«LDPC 

[0 0 0 4] 

L D P C%H3r4\lZfL&* y -fe- v (7*-*) 7 -b - y^S: k t Lf tMwf f SS 
S^uit^t, LDPCff^S^JHii, (n- k) ffnWftM t L"Cft$W 
o >?t-^*S= (si, s 2 , st) h LW-%-m* C = ( c 1 , c 2 , • • 

•, cn) fct^i, ffiCIt kff n^iJ^^^JG^^ 7*-yS t K 

XoXfthtL&o i" ff^Cii. C = SGt*ft4ifci:J:o"C||?)Wo 

■©^CliHC = 0 <Z>TN G H 1 =0fWo C l ttf^I^C 

[0 0 0 5] 

LDP CW-^fD^mmt U, #!)xi4\ ##fP»l^f±, aC$-? WttULDP 
[0 0 0 6] 

L D P C CD j. 9 - fTIE#14 mk^fn CioTftii, 2 T 14 „ LDP 

C ffox 9 - ITIE#tt<75S^ fl?#f *1^LTV^ 0 ^#It^tm 2 4 *U4\ LDPCff 

14, &3:tA,^5jf TOJ C iotf ^ SWTfcK^Sg TU Sr#tr 0 ft 

[0 0 0 7] 

LDP Cm-%<D$&m%lZhZ> Robert G. Gal lager Lfc&Stfr?!] 14. fir*?!)«0£«& 

& fir^lj * * o Robert G. Ga 1 1 ager^ift* L t&^T^J l*il>LDPC ^ J4 . Re 
gular (V^a5) LDP C^f fcBf tf*ltv^ 0 0 9l±, l/?a?LDPCtfO*a 

U oiJc^WRffl-e— 56 (dSj— ) T?&*K #^!lOft^i4-?-tL-rtL^ TlJ tf>8b&*WCffl 

56 C$— ) T?**o 
[0 0 0 8] 

ZtiKHL, 3¥mW3cWt2X*i±, t*TO- c#5feo^« & o^fi^jK 4 £ LD 

tBIt# 2004-3077566 
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PUv>4o i ot^T?iJC i ^ L D P C (±, I 

rregular (^1/^5) L D P Cft-^tmZfiX^&o 
[ 0 0 0 9 ] 

t xmrntm sldpc #^«tf ^j^^^ft^iam $ a-c v> * 0 # 

ft 1 KiBftSftfc LDP C^ffljfta&^^Jft^fe-Cti, **##<0&£fc*0BIHB8;* 
[0 0 10] 

ITIE#'l4^ipI K^Vct hfiX\t*&o 
[0011] 

4ft3fcff^lo— M^^-to no (b) lio (a) t'^-r^Str^J^^Lfcz: 

ur77x&& 0 hi o (b) ^^v>r. - vitw-WM<D^}£^ ykmjbl, ^ 

^ft TlJ *iUv»4o Ell 0 =fc ? Hf|5^9 7±^i3V>r, g^4<7);v-'7° 

tt*^jt , ov>i*tL^2o<ofi i ow-e*atcs* ru £*>o?ij 3&*2jbui 

[0 0 12] 

LDPCffOffi^ — sum-product a^&£fflV>T.i.9-^M:£ t^ff-fif 

i£\ sum-product «H§-&«\ (MAP) }f5Ei&£o &2t?T?!l K A' - 

ft-tSfc, sum-product m^(i> **:3H&MJ65fe J: f? #^fb L***«sNf 

[0 0 13] 

t tz % tft2E?r?!J t± > J. 7 - ITiE#t4 * & »t -C 4 < , ffr-^fc K is ifzm&xxY 

(n 2 ) la^tstjiL^R-c**), ^ff^j*»m-r*^*^»±o (n 3 ) @«>»jra*!&R 

[0 0 14] 

mzmznm*?=ftftnKLx^ &mfWM-m*ft-%rit<owi<Dmxm&i:o (n) m^w 

[0 0 15] 

n£ * jt-r & east* u r- * ^w^-it^mmm £ *lt & 0 2 kib« $ *l 
m^t^mxn^ tkmmzMmw*^? Y^m^^tznx^.mx^^<Dx\ y&zfm 

[0 0 16] 

[iNftWvfclR 1 ] Michael G. Luby, Michael Mitzenmacher, M. Amin Shokrollahi, 
Daniel A. Spielman, Efficient Erasure Correcting Codes, "IEEE Transactions o 
n Information Theory", February 2001, Vol. 47, No. 2, p. 569-584. 
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[W s fefft'XM2] Thomas J. Richardson, M. Amin Shokrollahi, Design of Capacit 
y-Approaching Irregular Low-Density Parity-Check Codes, "IEEE Transactions o 
n Information Theory", February 2001, Vol. 47, No. 2, p. 619-637. 
[#ff- » 1 1 WW 2 0 0 3 - 1 9 8 3 8 3 (H 4 — 1 01, »1-18H) 

mWXWt 2] #12 0 0 2- 1 1 5 7 6 8 (§6-101, W> 1 - 9 H) 

mwmm l x ? t t & mm] 

[0 0 17] 

#IT» 1 fcK* $ tL/c L d p c ^ffl^a^ff ^ij^^^ k «t ^m^j^^ ^ 

[0 0 18] 

S < £ & o o t , #1" L & j. 9 - ITIE#t4^ i<^^i^ «&Mr?iJ * & i 

[0 0 19] 

[MM £ & fz&bco 
[0 0 2 0] 

<£ S ^M^O^J&^ffi tt , ^ V x ^ IftaStfl^ Id is \f S m tr n ?IJ (Dtk^y 

n H *• « * cO^Stf^J -C&oT, tfcStfr?!) H £ , mfr k ?!] ( k = n - m 

) OSR^Ht^JH 1 fcmfrm?!lO«WMT?!lH 2 fc"Cfl&3tU W^ff^JH 1 K-g-tfL* vvffL 

ffltm— fcv>? J: 3 te, fflS$Mr?lIH 1 o4tfrofr?ll5BK n 

[0 0 2 1 ] 

Sfc, tft3t?r?!i£jfc:£ifcwu ii«a i ;^ip= ip (1) . p (2), • • •, P (pl 
) I ( P (i) ~p (pl) as^tct) fcje*, fflfflv ^ i p^IIp (j) 

ffllS^p (j) •C*f?*£ffl35**&***:p (j) 11 ©W^^JHlofx 
m$.2tiX^Xi> X^o J t<D£ J )%m)&K£ti&, MM ] ) X V P Z -tins. &%\~ 
m^rM H l Ztkj&i- &z\k &v § <£ o 

[0 0 2 2 ] 

y&ff&m&tf&te. ^i«p (i) tu^-csfp (2) jj^s*p 

[0 0 2 3 ] 

It^CTJ&JfcfrftJi, JSJW U * h P OR* p (j) starts r*p (1) * 
f,Sfp (j-1) ff^T«IiJ:lvH:it*liJ:v^^#?:l/;tiOH(7)f 

Jet jfl*T? § £ c 
[0 0 2 4] 
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ztz^ %kmm$Lfittmi, mmv xvp^wmv (j) ^ lotfto^mv (j-i 

[0 0 2 5 ] 

j^t^j 3 * h ^?m^rit &z\t § % 0 

[0 0 2 6 ] 
[0 0 2 7] 

t?z^ m&fm^.m^mi, mmv^yp= ip d) , p (2), • • •, p (pl 

) I (p (1) ~p (PL) ttSv^Ct) Sl'JXfPtOlIp (j) crfcfc % 

HWp (j) -cafe 9 (j) «o«S5Hr?!)H 2 <D'ft*$L)&-f2> X 7 \z 

«54Wr 81 H 2 ££j&-f Sit § * o 
[0 0 2 8] 

ttz, &ttfmsLj&ij&ii> M^ifp (1) cuovtsip (2) *»e>s*p 
(pl) i-c^tai^tifts^^Tiiv^ j: -9 fcfl&£*- ituf, jSSS 1 ; 

2 £^j&-rs c: u s 't^c 

[ 0 0 2 9 ] 

tftafc^^^ffitt, i»V^hP©S*p (j) $fctri-S^*P (1) ^ 
^Stp (j-D S -e©^t ©g* i: Sv^ left ^ § t^7$ki$*m?z1r^<D7-t><Dm 
/bMt%&X J )i l z§Lj&ir2>X7i l zmJ&-2tix\s>x>i>X^o X 7 ^WCiWl JSH 

v * h p *ur, ffljau * > p^aa&WKiswestu m-^KWM-xn 

H 2 ^StKhft^o 
[ 0 0 3 0] 

ttz, ^nm^^mi, i»nfp«p (j) i^mip (j-i 

o 

[0 0 3 1 ] 

^i-<2>^a6o^at^iJ^^T^oT, S»'J^>P= Ip (1) , p (2) , ••• 
, p (PL) 1 (p (1) ~p (PL) ttSlW::*) «rfflv>T, N (j) fcSJBU^hP 
<^«P (1) *»fc£*p (i) f trOffiO^ft-e^S tgiLloN (0) Ht^)4 
fcSSftLfcW-frfc, N (j-1) + l^r^N (j) T?**Ltf, JSSfciiJiO^SOfltF 
(j) »tl^c^n-mlOc = p (j) • i + r + F (j) O^fr^^/c^^J c 
fc:*tJfei"SffyiIS3lt* r 1 J c = n- m+r «9#=ff £#t^-f^J c IZttlfo-? 2>frfm 

ru fcu v>i*tLo*^**8tfc$4v>ff^is** roj tt^itciotts 

ff^i^ff r *4jfitS i ^ i:f^$iitv»T J; v^ e *<o X n %M$ttzX fill, UfrftW 
sjgfla^-^o, * m % 56 s - -e ^ s ^ a v A * ^ ffiffi ^ o v* 3 * » 
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tz ir «fc 7 i,Z , mtf n ^ij O^^f ^iJ £ L T -f Z> CI £ X # £ o 4 , f |5^f - i: 

t£ o r , © mm.'* \z & v> x , «tL/s a. 7 - tiiE#i4 £ #s5£-f #*-e § 

[ 0 0 3 2 ] 

4fc, y&tffn&JfrX&H. F (j) =-N (j-i) b-t& i-5t«*$tL-cv>T4 

[0 0 3 3 ] 

Sfc, tft£*f?3&j£;frfti±, F (j) - u-mit4 «t 3 «§^tv^^ ±v> 0 
[ 0 0 3 4 ] 

f fc , ^M^O^^ft ^ U x * tteflcflF-t ^ * * mff n fl| ©#«tfr ?'J «r £ 

j£^*fc*tf>&Sfr^&j£:#^*o-c. ®iV^>P= lp (1) , P (2) , • • • 
, p (PL) I (p (1) ~p (PL) ttSv>^3pf) £J£v*T, N (j) JtmWVXVP 

om^v (i) ^^^*p (j) £ "eoflto-frtf-c** fcgibl^N (o) ^oti)^ 

tgiL/:^C N (j-1) + 1 =S r (j) -C&tUi\ » i £J3^T 1 ^ c ^ 
n-m+rtoc=p (j) • i + n -m+ r © c KfcNSi-afi^R** 

TlJ tU ^fef^SrKt/iSSrV^tT^JSS** T0J 4:1"* £ K «t o-CltetEfryjOfr r 

[0 0 3 5] 

4 tz , J&Scfi^J i± x } )7-4 W&ZtiHSr K & if & mft n M Oti&tifm * £fe 

dc-f-*^ie>o^aiEff?!l^^-c*o'r, ii'jxfp= | P (1) , P (2) , • • • 

, p (PL) I (p (l) ~p (PL) liSV^Cf) fc, !Si'JXhQ= |q (1) , q 
(2) , • • q (QL) } (q (1) ~q (QL) MWdjjt) N (j 

) %mmv * h PC0^*p (1) *»&I?*p (j) 4 T'<D«<^ft"e&& t^«L> N ( 
0) fcJ^tlL, M (j) *fflSBU^ hQ©5?*a (D a»fcK*a (j) i"C- 

aMItO-frff-?** fc5fe*IU IoM (0) S: 0-^*4 fc5£HL N (j-1) + 

l^r^N (j) T?**L«r, ftSfei i$ iO^ffeOfiiF (j) ^I^Uc^n-mlo 
c = p (j) . i + r+F (j) Ojkft&mfc'rW c KWJfei-Stf^JR** TlJ J:U 
M ( j - 1 ) + 1 ^ r =£M ( j ) T?**LWr, SS£ i n -m+ 1 =g c s£ n -m+ r 

io c = q (j) • i + n-m+KD^^mtzirmciznjB-r^mmm^ ru fct 

ff n ^iJ<7)^*tf^J ^ Lt4St 4 i j5«T § 4 o t/c, TH^Iff^J * is- tf X -5 ^» 
[0 0 3 6] 

fcSff?fl&j«:frtfc«:, f (j) =-n (j-i) fc-ta «t 0 ^*J*$tL-rv>T<> 

[0 0 3 7] 

Zfz, m^m£.&Jjmt, F (j) = n-mht^^«§^v^Uv 0 
[0 0 3 8] 
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tit, 3»aitff2?!i^ia*i*ii, 5fesao5?sfp (1) cu^t^p (2) *>es*p 

(PL) tt?t4jSt4ii:l:iot, SJSU * > P X n KmfcZfiX^X £ <t 

g ft 1$ £ $ ft, & ft fc*fe*fx £ * C fc ^t? § & 0 
[ 0 0 3 9] 

tfc, m&ftwkj&%mi, mmv xvpvmmp (j) ^-rssffp (1) * 

k^ltp (j-D ^ -eiD^t tost t sv> fcv*? lift go 7 *>o* 

[0 0 4 0] 

Ifcfefir^&JfcfrftW:, ®S8V^ h P^lp (j) loftfcogSip (j-1 
[0 0 4 1 ] 

it*. 

[0 0 4 2 ] 
[0 0 4 3] 

^-fbggfit^ A7^nLTOi«'JXl-P^IOIIp (1) fcfcfc-^ 
v^t, ^Sfp (2) #»£>3^p (PL) Jt^ItJ^U^ot, HJWU^hP4:je 

m*p (1) fcra— go^*p (1) cuovt, (2) frbm^v (pl) t-c 

Sr^ja-t* J: o l<zMJ&ZttX^Xi> X^ a fflffl V X h P <£>5fc§K 

[0 0 4 4] 

p (j-l) iT?ott©SJ{i 3lv>^*t?*& kv»-5^fe#*Stfe-^fl[©d coft/Jvfii £: 
4aoi:4Iuatitli, MISH y X h P GOW* p (j) Sr, $tefrr*3?*p ( 1 ) 
5&»fc£3Rp (j-D *-co^-ros*fc3LV»tcSfc*4 fcv^^#^M^i-'fiSco-5 

«t d t^jfi-f* X d i'WJ&ZtiX^X i> X^ 0 ZrVXiftmmzXiilS, m 

[0 0 4 5] 

ifc, ffwiii, aaay* hp«>s*p (j) ionros*p n-n 

it, mfflV ^ h P<^^*p (j) lotuo^*p (j-l) i D*:§v»3(f«:-c*s t 
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» k ^ $ Klfcafcfr ?>J * tkm-f zzt tfx § s o 

[0 0 4 6] 

x v i~ x tus\ w^mw&m ^ & mm vxvt, m-^mwtm ^ & mm vxht 

[0 0 4 7] 
[0 0 4 8] 

& mm vxhto iwi— * tc^o i t ^ a o 

[0 0 4 9] 

^<d x d %mmzxiu£\ w^ibmw^m^&mmv * h Q&mtm'm^z 
mm v * h t <d m-n. z t t § & 0 

[0 0 5 0] 

LTtttti:iiL, m-^mm*. w j $itmwfrb ! §:mvtz^<7*-9*m^z>ztK 

o 

[0 0 5 1 ] 

^, x -5 tc;|fj££*LTv>T ^> «tv^ 0 x 7 %Mj&fcx tut^ n ^tmwtm mm u ^ 

[0 0 5 2] 
[0 0 5 3 ] 
[0 0 5 4] 

^:^B^ \~X%> ifc&tT n$L$L 7"n^ 7 Ai±, jS^ffi/^ 'Jr^ f&M^ ^ ^ £ m^f n CO 
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fT3?U H £ , m^f k ?!) omfrffm H 1 t m^Tm^lJ (DUfrffn H 2 t T?#J®"f * t ( m = 
n-k) „ f|5^f^JH 1 ti&^~fK<D2'=><DfT*MA,tzm'kl?$>oXi>, 2o^t 

c^Jlffl^* tfs £ fcii 2 o<^ff -ctiffl**** * t v> -5 fctt&Hfci" J: 
■9 C BB5Mt?!!H 1 e>#fT<Bfr?!)3S3lE T 1 J <DVLWi*&:fet&&m£ £Hfr i t «r 

[ 0 0 5 5 ] 

= )p (1) , p (2) , • • •, p (PL) } (p (1) ~p (PL) 

iiv^x, N ( j ) WJ^fPogfp (l) **<bS*p (j) ifott^tl"e*4 

fcgiLloN (0) ^Ot^^hfeiL^C, N (j-1) +l^r^N (j) "C 
**L«T, ^8fc i *3 i Tfffifc<Dj&F (j) lrffiV^tl^c^n-mlOc = p (j) • i + 
r+F (j) <D$kft*ffi tz-tn c fcttJfrtafryflS** rU tU c = n-m+rO^ 
ffSrW^i-yiJc ^*tJB-r*^fyiJR3lf* r 1 J tU v^ftO^fl 1 *: fc«fc$fcWT?«J5S* 
4- T0J tir&Z tKX-oX^ffmtVlf r *&J&1-&&3*^frS*S ±3 Kfl*Jft3*L 

iLTMt^-W s t^„ aj^f^ijcrfc i t& < . IMEfir?!l&-£tr 

«£ d mftacff ^"J * — 3g L s - t &X § & o tot, fl&ffirjg^ 'J 7^ t is 

t &X § 2 o £ fc, **ff ?tf H /Wtefi^J * # 4 4: t Jfctfc L T^j&fi^'J 3 * 
1 ^ ^Hb n x i 4- jSMi" Sit tf ? -e § s o 

[0 0 5 6] 

£ tz , Ifcfefi^&JS yn^yAlt 'Jf-f K£ ^ S mfir n cD*fc3fetr 

- |p (1) , p (2) , • • •, p (PL) } (p (1) ~p (PL) * 
m^X, N (j) WJ^FP^tp (1) J&»fc3?*p (j) fCO'ttO'frti"?** 
fc^iLIoN (0) ^flt'|,^ligiL/;|^i:, N (j-1) + l^r^N (j) X 
^Wf, Iti^^tlic^n-m+rlOc=p (j) • i + n -m+ r 

st^-t^ijc ^jsi-s^ijs*^ ru tu &#*stfc$fcv>fr?ii3S**: roj t-rs 

i t ioTtfeat^JOfi 1 r S&SfcSlfT «£ 9 Cfi^tLtv^T^ iv> 0 

?|J£— SLT4«t4ii:#"^4, tot, j&M^V x^M^r&^T. «*Lfc 
J- v - UiE#tt £ Hill" 5ii § , « ^fe^M^iJ * fej^f Sit £ S 0 

^ 1 ^©M-t Sit ^-e § s o 

[0 0 5 7] 

= jp (1) , p (2) , • • p (PL) I (p (1) ~p (PL) Itt^Km) t 
, mmV^hQ= |q (1) , q (2) , • • q (Q L ) ( (q (1) ~q (QL) 
JiSWcfl) t£J£v>T, N (j) SrMWV ^ h P<^^*P ( 1 ) frhWfgv (j) S "C 
O>fit«0^-tf-e*S fcjeHU N (0) *0t^,4t£iL, M (j) Sr^R8U^hQ05? 

*q (1) ^^^*q (j) f -e^ffi^ft-e^s tgiLioM (0) ^o-e^sts 

* Lfe»#t, N (j-1) + l^r^N (j) -C&tUi\ Sifc i *3 «t VmfenfcF ( j 



ffi|E#2 004-3077566 



mm 2004-011923 



9/ 



) ^KUc^n-mloc^p (j) • i + r+F (j) <D&ft*mtz1rM c t£*t 

fcir&ftmmmz r 1 j a, m ( j - i ) + 1 ^ r =sm ( j ) x~&tuL i 

X n -m+ 1 ^ c ^ n -m+ r J.O c = q (j) • i + n -m+ r <7)^^iH7t1"^J c 

MiB-t&ftm'mm* ru v>irtio#^£k#i7^£&v^T^« roj 

[ 0 0 5 8] 

&c Lfc^Kii. 2oo^c$£^J#q?^L&v> J: ? Sfc, MIW^|W|— 

»-frt-2v>jc**Sffiffi*- -5 KL^^fi, 2ocfri:*^#**^i lot 
*f4U4v>j:^:-cia 0 ioT, Ziffle 9 7±toffivv)^yt:i &^9-iTIEcDf4 

[0 0 5 9] 
1 . 

m-tx^i-* mmm^t^i, mmms o, ^us 1 & j: rFxa^SB 5 2 <, 

[0 0 6 0] 

^*V5 1f:tS&tro femU 5 0 it, 'J 5 H^f-^?l O^-b-v) £ 

[0 0 6 1 ] 

^'J5 1li, teffe^:fcJ:t^-*^fc^* !&«■*-*«> Atti^I«B5 2fi, ^Slffi 5 0 

^•l-^tlft^o XmtlU5 2ii, ■T-?WW-UfrbAt}Ztitzm&fcl$^ 
tL^^-^^iJ^^^EV 5 1 te*£&tr 0 
[0 0 6 2] 

B&ff WiBfltiW fi. a >- fc? - * tftacff yij H * , m^T k ?IJ OffiM 1 ^ H 1 mfr 

m^jOfflWWfyiJH 2 t-e^i-SfttSt (m = n- k) „ «WWt?!|H 1 *l£ vyftt 

j»3&*ra— ctiffl**** & t &flr*ffitz-$- t c bi$5Mt?!I h i o#ff off^jR* r 1 

J ofig * ffee-f & t * fltf Zit&iztb w&Stfr^fl&iS -fur*? a* 15'lti" * o 
[0 0 6 3] 

LDP CffOWi:lv»-6mffn9!l©t4^JH«:4l5t5*^«:iftKt*o - £"C 
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[0 0 6 4 ] 

5 0 H, W^ff2HI H 1 *^*fti:toT^JI?f r 1 J * tz\i T 0 J * 4 otr^iJ 
LT4*tS. * LT, tomm 5 0 tt, «B#fr?!lH 1 fcf8HWr?!]H 2 t i 

[ 0 0 6 5] 

m& r i j fc & * £ 3 i- u flboff ^jsaea* r o j t^^j;^ K«s#fr?!i h i & 
o ti-e, sitit fro*^4*t*i?3R ru fcs* ru tc9»£^-r 0 
<7>Mm4, fro^KR* ru ipmfflztiz&Wi-zti&o ttz, itmtit, ^^c* 

*fc<&o ajwfcffifflfc^ssstLtf, ru ©ffin^irrs?* ru <7M@t^ 

[ 0 0 6 6 ] 

^i6w^i8Tt±, ftka«fB5 oh, awMryijH i iz^tir^^M(D2n^mA,tm^K 

ffiffi *iotv^*fr^i/;tJ;^ fc«B#fry!l H 1 Sr^jSi" £ 0 5 0 11, 8B#fr?!l 

h i <D4tff*i&K£.]&'t&mz, &<Dft<Dtkmzm\<*z>mM&£v t GLftz^ tntx^z^. 

[0 0 6 7] 

a«P 5 OH. JSJfflU* FP= 1 p 1 , p 2, • • • , p j ( trlSfei-S Uf'^S 1 1 
0) o f!lx.H\ i - f [: J: o TSSB 'J^ h P O^Sf § tiS t , &SSB5 0H, X 

[0 0 6 8] 

20)0 s^^^t-jiw^ma, xxm&ftnn l W#fr 

^ o -r , -^mmmmxit, b ^^ttMt it© &«i * * „ 

[0 0 6 9] 

^f'^S12 0C^>T, W5 0li, MIW 1 ;^ h P©ftIS*p 1 £JS$§»a 

ff#-^ r 0*U8#[* 1 Ct^t^o 
[0 0 7 0] 

&afP5 0t±. 4^*firt^ r C^lEt^ff *4lSt4 Uf^S 1 2 1) 0 *T 
v -f S 1 2 1 KiSV^T. #L5I§R 5 0 {4, $e&&c = a • i + b &fflv*TflBMWry!lH 1 <£>tx 
r^lt^o &3W5 0H, «5£c = a • i + b tL&M c tcffiflli-Sff^lJI* 

* ru fcu **U2W<ofr?iiis** r 0 j atffr^t^o -^-e, in, asm 

[ 0 0 7 1 ] 

t&mu 5 oil, L fcfr r ^5l5^f^J H 1 oft^Hr -e* & *$I Br*" * (* x ? 
•7°S 1 2 2) o tmft*^ fcifilBfL 14, 5 OH, «Wfrfr?!lH lO&SO 

^kSfc^T-f &o **Hf-C3:V>fciW»fL^:##^li, »5 0l±, « b is 4 

r £M#Jr1-£ Ur-^SUS) 0 ^r^S12 3 K23V>-C, MJleR 5 0 54 
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, fkmsmr^ r K 1 ZUuM-ir&o tti, &mW 5 0 it, Mb K 1 £in#-t£«, 
[0 0 7 2 ] 

Wtk b * J£*f * t > ^kJMP 5 0 it , « b a oWfe & £ * f'J if 

S l 2 l <7);Ml~H ^ 7 7°S l 2 l &»<0&3 l^fr1-&o 
[0 0 7 3 ] 

b^aX-te^tmWLfzm&fclt, W5 0li, SJWSESfca *H*f^* (^t";7"S 
12 5) o 7T77S12 5fc:fev>T\ #LiI§[S 5 0 »i, Hin h P 3&»£>#:<0K3f<0flt«: 

[0 0 7 4 ] 

ff^!lHt±, -* y-b-yft*»k= 1 2T*l)«FfllS)J i n = 2 OfMatM^^T 
^J-CafeSo tot, i3i:^ti^:> fcifT^JHOfrScM:, m = n - k = 8 T?**o * 
fc, H3 fc^i" «t 7 t", 5 0 ti, tfeiffyU Hon <&*B3Mt?>J H 2 *#ffiff?!l L 

t4iLtv^ 0 Zfz, lfc&ft$\m<D7*><DUfrftWltt, Xf7 7'S 1 1 0l^v»t 
H«jn>p= |3, 4, 5| fcKJfe$*fC. E9 2 i:^tSltIi:ffioT4)SSnfc^'e 

[0 0 7 5 ] 

« a <7)WJ«i: L-CI&teU '«b is «fc ^M^S^#-t r (DmMiU^^ftm 1 
Rgt*. ^f?^S12 1^v»T, #kSg|$5 0i±, iii?>«a, b £ffiv>T,_ i 
= 0, 1, 2, 3 <7)3i§-£-MtL-rtLc = 1 , 4, 7, 10fc**^o fLt, |3C7pt 

<t o tgmn5 o asM'^jH i Co mm^m^i *>, 1, 4, 7, 1 oyjgos 
ru u -enm^st^ r 0 j attf^itSo 

[ 0 0 7 6] 

Xt';7Sl 2 3ici3V^-C, ttb ^ i M^IWftf t r |-^tL?ti 2 CI 
iff* fc, &S*I$5 0 I4, ja»§&afea = 3i3J:O f Sgafeb = 2 i =0, 1, 2, 

3<DM&K J ttiZ*tic = 2, 5, 8, l l fc*i&*o H3 fc^"*J:$ fc. fcfeSSB 

5 H5^JHl<7)2!fg©Sf^n, 2, 5, 8, ll?iJBWH«£ f"U L 

. -ttnaHos** r o j l-c^t &3u&-r &<> 

[0 0 7 7] 

aW^^JH10 3ffB*&J&L3EScb*4 i:Hfft*t, *7^7S 1 2 4Civ>T, 
Mtlft5 0f±, «b = 4#I«a = 3 jy.T-e&V^iftWf U JSv&Mifc a £ 4 CI 
$rT*o fit, jraS5 5 0 li, H3t^tJ:^:, JiMMca = 4 *fflv>T«WMr?!l 
H KDA^f B^<b 7ff B t-C*^-t*o 
[0 0 7 8] 

gkSSB 5 0lt SMWffllH 1 fcBBM^JH 2 fc £$r£-LT, Ill 3 K^lfcSff^JH 

o 

[0 0 7 9] 

0 3t:^ti^^ #«-CWU flWMrEJH 1 Cisv>T, JSa3^i«4t:ov^li 
[0 0 8 0] 

El 3 izjF-t i. n WMim HloifrB5&*e>3fi 1 Bt t?o v>1**Lri»ofr ^ 4 fx B 
"b 7ffB £ T©v»f *L#ofr , 8 ff B Off i±> CMLW* 4 o "C* . 
i»t^4loL^Uv». lfrifrfc 3 fir St "POV*i**L**2o^>ff 
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, iffgfrb 7tff -ecD^i*tL^2 o^T^A^i^^ Ji»m4 -era— t$>^«^ 

[0 0 8 1 ] 

&i3, *t-7 7°S 1 2 1 K;J3V>T, £j&5£t LTc = a • i + b b^^ft^I^^ 
X% < , M^fc Uc = a' i+k+r ^fflv^Tk iv^ 0 -^co £ d iZ-ttHi^ ^^tM 
R^^M.tzi^OU^nE 1 is J; £>* H 2 £ ut^tl^o 

[ 0 0 8 2 ] 

7^-^^«n 4 9 K1" £ - t &o f!lx&4\ JiSHV * h P^JitJi, Sv»[: 
MSB 1 ;* h POR*t±2o<7>^*^|jt1-«0'5.t>«>*/htt , t?** £5g*-t& fc, 
[ 0 0 8 3 ] 

4 fc, 4fcSRS3lfp 1 JJWoSHKp i 14 1 otfroK*p (i-D 4 0 * £ v>3R8fcO 
[ 0 0 8 4 ] 

*ii«-ei±^T7ys i i o i:iv»Ta)H'j^ i p^ffcfcfs^-raJir'g-fcifcWL 

JSJHV * h P<£>#H3K£ 1 oorc^ fc£OSgg|£#i} Aft* CI 

fc t;J:ot#Ii^Wi:fiii-eiS J: ? KLTfc 4v> 0 ^f7ysi25 
fc*3V>t\ MM 5 0(4, jg|«»a SrM«f-r*JK^»iU * h P«MLti 4 
v^ 0 Mx.f4\ #kS£|$5 0J4, 7t^S1 1 Oi:*v>Tgfp l<7)^£l£;eU 7E*£ti 
fc^#^^^i~^C<75'fil^^7 v ^ 7°S 1 2 5 4 "9 ('Ltl <£v> 0 ^co i ^ ^i"tLi4 

, ^x^S 1 1 0 fc*5V»-OS*8y * > P^#*KSfei-*©fc*WW^flli«:tt^4r*P 

[0 0 8 5 ] 
[0 0 8 6 ] 

m±<75 i^c, $it?)*ii: 4 ^(4\ v r- ^ tfcac^KJBv** m fr n^jo^ 

S*ta Q MSI35 0t±. «|J^Mfy!)H 1 fc-grt ft&v>T*L5&*£*0 2?r 

av^Cl^Jfiffi^^o (^#b) fev^^fpfciW fci-4 d Kffl5#?r?!lH 1 ££j&1"£o 
[0 0 8 7] 

~U 77 7±Wlv^v-7'i:j:Sx7- ITIE^ttf * Efriti" & - t tfx # * 0 
[0 0 8 8] 

<D&m$sik * ffijk-t %> c\ t tfx* § a o 

[0 0 8 9] 
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[0 0 9 0] 

*B#fr?!) h l ££j&7? § & <dx, &a&fr?!lo£j& = * h * - 1 § a o 

[0 0 9 1 ] 

#*JfcOJBJI8fc J: tU4\ «|WMt?!IH 2 SrJ^-a^Jfc Lt4jjJt4 0T, ATa^y 
^-^©iSff^O- fISt 44, *<D1z#>, 9mU50\^ LDP C^-f-ft&fr -9 

o 

[0 0 9 2 ] 

mmowm 2 . 

[ 0 0 9 3 ] 

«oM-CJ±, H4 iC^-T^x 7 7'S 2 2 1 K*5V>-C, jSkmiR 5 0 tt, £ 1 O^tOf^ 
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j) =_ N (j-1) *fflv^tU<, F (j) =n-m^v^U^„ 
[0 117] 

ifc, ft»R*plM©S*P (j) J4lofu^mp (j-D «t«9^c#v>^ 
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nii#tiJo irt^ SIStHt^J - £ izgii&ir &ztts:<, T~MftM £ tz \±mi-<n¥\ 
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2H- J: o "CM#| n>P ^#x. (4, ^SBX* $ ti*:MIJ$ nfP 

■JHfcfS 1 1 £ 4 tffcjafelfrtK-W 1 3 •5-*l*'*l * i^CUU<, feaUMfr-^fc 
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